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INOACHUTEJIBHAS 3AIIMCKA

OO0mas xapaKkTepucTHKA Kypca

Pabouast mporpamma Kypca BHEYpPOYHOU AeSTENbHOCTU «TpyJiHBIE BOMPOCHI
bu3ukn» pa3paboTaHa B COOTBETCTBHM ¢ TpeOoBaHUsSIMH  (heIepasbHOTO
rOCy/IapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHIapTa OCHOBHOTO OOIIEr0 0Opa3oBaHMS
(®I'OC OOO) u HampaBieHa Ha OpraHU3alUi0 OOYYEeHHsS (PHU3UKE, BBIXOJSIIETO
3a paMkd ¢eaepanbHOil padodeil mporpaMMbl O (PU3UKE OCHOBHOIO OOIIEro
obpazoBanus (DPII OOO) 06a30BOro ypoBHS, C y4E€TOM HCIIOJb30BaHUS BHUJIOB
JEATESTLHOCTH 00YYAIOIINXCS, OTIIMIHBIX OT YPOUHBIX.

[Tpu pazpabotke [IporpaMmbl yYUTHIBAIUCH CIIEAYIONIUE IOKYMEHTHI:

— pacmnopspxerne [IpaBurenncTBa Poccuiickoit @enepanmu ot 19 Hosiopst 2024 T.
Ne 3333-p «O06 yTBepKII€HUH KOMIUIEKCHOTO IJIaHA MEPOIPUITUIA MO MOBBIINICHUIO
KauecTBa MaTeMaTHYEeCKOTO M ECTECTBEHHO-HAYYHOTO OOpa30BaHUS HA TEPUOJ
10 2030 rogax;

— nucbMOo MuHHCTEpCTBA NpocBemeHuss Poccuiickoin denepanuu OoT 5 U0
2022 1. Ne TB-1290/03 «O wHampaBiACHUM METOJUYCCKUX PEKOMCHIAIINI
M0 OpraHU3alMM BHEYPOYHOU ACATEIHHOCTH B paMKax peaau3allid OOHOBICHHBIX
denepabHBIX TOCYIapPCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB HAYAJIHLHOTO OOIIIETO
1 OCHOBHOTI'O OOIIETO 00pa30BaHMS.

AKTYyaJIbHOCTh Kypca

B ycrmoBusx peamuzamuy  CTpaTETMUECKOW 3aJadydl 10  JIOCTHIKCHHIO
TEXHOJIOTHYECKOTO CYBEPEHUTETA CTPAHbI Tiepel ((U3NIeCKUM 00pa30BaHUEM B YHCIIC
TJIABHBIX TOCTABIICHBI CIEAYIONINE IIENH: TOJArOTOBKAa OOydYaloIIUXCsl B TpoIlecce
oOy4denus pusuke K BEIOOPY nmpodeccuid, CBI3aHHBIX C Pa3BUTHEM €CTECTBEHHBIX HAYK

W TEXHOJIOTWH, pa3BUTHE TBOPUECKMX M HCCIEAOBATEIBCKUX CIIOCOOHOCTEH

oOyuatomuxcs. BakHbBIM KOJWYECTBEHHBIM TIOKa3aTelieM TMOBBIMICHUS HHTEpeca
K (u3uKe SBIAECTCS POCT KOJMYECTBA BBIMYCKHUKOB, BBIOMpArONuX (Qu3uKy
HA TOCYIapCTBEHHOM UTOTOBOM aTTECTALIUH.

OcBoenue [IporpaMmmbl crIOCOOCTBYET MOBBIIIEHUIO MOTUBAIIMN O0YUYaIOIIUXCSI

K HU3Y4YCHUIO (1)I/IBI/IKI/I, IMO3BOJICT UM Ha IMPAKTHKC ITO3HAKOMUTLCSA C (l)I/ISI/I‘-IeCKI/IMI/I
2



SIBJICHUSIMH, SKCIEPUMEHTAIBHO HU3YYUTh (U3UUECKHE 3aKOHOMEPHOCTH, Pa3BHThH
UMEIOIHECs] U MPUOOPECTH HOBBIE MPAKTUUYECKUE YMEHUSI U HABBIKM B 00JaCTH
IJIAaHUPOBAHMUS, TOJTOTOBKH, IPOBEICHUS, aHAJIW3a U UHTEpIpEeTaln (HU3NIECKOro
OKCIIEPUMEHTA, HAYYUTHCS TPHUMCHSITh TEOPETHUCCKUE 3HAHUS i1 OOBSICHCHUS
bU3MYeCKUX SBICHUHW M TIPOIECCOB, HE TOJBKO JUIsI PEIICHUS PACUETHBIX 3ajad
BBICOKOTO W OJIMMITMAJIHOTO YPOBHEW CIOKHOCTH, HO M B CUTYalUSX YKU3HEHHOTO
xapaktepa. [IpenycmoTrpennsie [IporpamMmoii BUsbI 1eATeIbHOCTH (MHIUBUTYaIbHAS
W TpyNIoBas MPOEKTHAs W HCCIEAOBATENbCKash JACSTENbHOCTb) CIOCOOCTBYIOT
Pa3BUTHIO TI03HABATEILHBIX, PETYIATHBHBIX W KOMMYHUKATHBHBIX yMCHHM
oOyuatommuxcs. [Iporpamma COOTBETCTBYeT HJee MNPUKIAAHON HAMpaBICHHOCTH,
KOTOpasi, B 4HCIIE€ JPYTrUX HUJEH, MOJI0KeHa B OCHOBY Kypca (U3HKH, W3Yy4aeMOTO
Ha YPOBHE OCHOBHOTO O0IIIET0 00pa30BaHu.

Kypc MoxeT ObITh BOCTpeOOBaH 00yYarOUIUMUCS, KOTOPbIE UMEIOT HHTEpEC
K M3Y4YCHHIO (QU3MKH, TOTOBATCA K YYacTHUI0O B OJMMIMAAAaX IIKOJbHUKOB
1o (puzuke, IIAHUPYIOT YIIyOJIeHHOE U3ydeHne (GU3UKU Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHHUs.

eab u 3aqa4un Kypca

Peanuzanusa BHEYPOUHOM [ESITEIBHOCTH SIBISIETCS HEOTHEMIIEMOM 4YacCThIO
oOpa3oBaTeIpLHOIO Mpoliecca, oOecrneurBas B TOM  YHCIE€  BO3MOXKHOCTH
dbopmupoBaHUs 00pa30BATENBHBIX MPOTPAMM PA3TUYHOTO YPOBHS CIIOKHOCTU
¥ HAMpaBJICHHOCTH C y4e€TOM 00pa3oBaTelbHBIX MOTPEOHOCTEH M CIOCOOHOCTEH
0Oy4Jarouxcsi, BKIIOYask OJIapEHHBIX JACTEH.

Hean I[Iporpammbr  —  o0ecreyuTh  WHAWUBUAYaIbHBIE  MOTPEOHOCTH

oOyyarolmuxcss B HW3YYeHHMM (PU3UKH, B YCIOBHSX, KOrjJa Y4yeOHbIH IUIaH

oOpa3oBaTeIbHON OpraHu3alliy MPEeAyCMAaTPUBAECT HM3yUYCeHHE Y4eOHOTro MpeaMera
«DusuKa» TOIHKO Ha 6230BOM YPOBHE.

[Iporpamma pa3paboTaHa ¢ ydeToM peKoMeHaalui denepaibHOil padodeit
IIPOrpaMMbl BOCITUTAHUs. B 94aCTHOCTH, OHAa yYHUTHIBAET TICUXOJIOTO-TIEAArOrHUECKHUC
0COOCHHOCTH COOTBETCTBYIOIIEH BO3pACTHOU KaTeropun oOydarommxcs. [Iporpamma

CHOCOOCTBYET MOCTHXKEHHUIO JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS 00pa30oBaTENbHOM



nporpaMmsbl 1o ¢puszuke B cooTBeTcTBUH ¢ DI'OC OOO 1 COOTBETCTBYET CIEAYIOITUM
OCHOBHBIM HaITPaBIICHUSIM BOCIIMTAHUS:

1) maTpuoTHYECKOE BOCIHTAHUE: I[EHHOCTHOEC OTHOIICHUE K JOCTHKCHHUSAM
POCCUNCKUX YUEHBIX-(PU3UKOB;

2) TpaXXTaHCKO€ H  JYXOBHO-HPAaBCTBEHHOC  BOCIHTAHHWE: T'OTOBHOCTb
K aKTUBHOMY Y4YacTHIO B OOCYXJICHHHM OOIIECTBEHHO 3HAUUMBIX M OSTUYECKUX
po0seM, CBA3aHHBIX C MPAKTUYECKUM MIPUMEHEHUEM JOCTHKEHUN (DUBUKY;

3) IIEHHOCTH HAYYHOT'O IIO3HAHUS: 0CO3HAHWE [ICHHOCTH (PU3MUECKOM HAyKH KaK
MOIIHOTO MHCTPYMEHTA MO3HAHUSA MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTUN, BaXKHEHIIEH
COCTaBJISIONICH KYJIbTYphl; OPUEHTAIIUS B JCSATEIBHOCTH Ha COBPEMEHHYIO CUCTEMY
HAy4YHBIX TMPEJCTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS TPHUPOIbL;
pa3BUTHE HAy4yHOM  JIOOO3HATENBHOCTH, HHTEpeca K  HCCIe0BaTEeIbCKOM
JEATEIbHOCTH;

4) TpyZI0OBOE BOCIMTAHHE: UHTEPEC K MPAKTHYECCKOMY H3YYCHHIO MPOQECCHIA,
CBSI3aHHBIX C (PUBHUKOM;

5) sKoJIOrHUecKOe BOCIUTAHUE: OPHCHTAIlMsA Ha MPUMCEHEHHE (HHU3HUCCKHUX
3HAHUH JUIS PEIICHUS 33/1a4 B 00J1aCTH OKPY KAIOIIEH CPEIbI.

N3yuenue kypca HanpaBieHo Ha popMUpoBaHUE y O0yUaOIIUXCS:

— CUCTeMBbl (U3NYECKUX 3HAHUN KaK CHCTEMOOOPa3YIOIIEro KOMIIOHEHTA
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, KaK OCHOBBI JIsi TTOHMMaHHsS (HU3UUECKOU
CTOPOHBI SIBIICHUI OKPY>KAIOIIEro MUPA;

— HHTEpeca Ha TMpOJOKEHHWE OOyYeHHMsl Ha YpPOBHE CpeaHero oOIlero
oOpa3oBaHMUs.

B pamMkax perenus oCHOBHBIX 3a7a4 [IporpaMmbl JOJDKHO OBITH 00€CTICUCHO:
— mpuoOIeHne Oo0ydJalmuxcs K  CaMOCTOSTENbHONW  MO3HaBaTEIbHOM

Y UCCJIeI0BATEIbCKON AEATENbHOCTH, K HAYYHBIM METOAAaM MO3HAHUS;

— (opMupoBaHue y oOydYarolmuxcs MOTHBAllUM W Pa3BUTHE CIOCOOHOCTEH
K U3YYECHHIO (PU3UKU;

— (opmupoBaHue y 00y4arouuXxcsi yMEHUN OOBSICHATDh U OLEHUBATDH SIBICHUS
OKPYXAIOIIEro MUPA, UCTIOJIb3Ys 3HAHUS ¥ OTIBIT, IOJTyYEHHBIE TPU U3y4eHUN QU3HKH,

OPUMEHATh WX TPU PEUICHUH MpoOJeM B TOBCEIHEBHOW XKHU3HU M TPYIOBOM
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NESITEIIbHOCTH;

— OCO3HaHWE OOYy4YaIOUIMMUCS WEHHOCTH (U3MYECKUX 3HAHUW B JKU3HU
YEJI0BEKa, IOBBIIICHWE YPOBHS JKOJIOTMYECKOW KYJIbTYpPbl, HENPUATHE ACHUCTBHM,
MIPUHOCSIIMX BPEl OKPYKAIOILIEH CPENE U 30POBBIO JIFOJICH;

— mpuoOpeTeHre  OOy4YaloIUMHCS  OMbITA  CaMOIIO3HAHUS,  KIIIOUEBBIX
KOMITETEHLIUI, HEOOXOAUMBIX JIJIS1 PA3JIMYHbBIX BUJOB JI€ATEIbHOCTH.

MecTo kypca B 00pa3oBaTejibHOM Npollecce

Bo ®I'OC OOO nns oOsi3aTeibHOTO OOYYEHHUS] YTBEPXKIACHBI JBa YPOBHS
OCBOCHHsI pabouyMx mporpaMMm Mo (u3MKe: 0a30BbIM MU YINIyOJICHHBIA, HayWHas
c 7 xnacca. CopepxaHue mnporpammbl 1o ¢usuke (yriiyOJeHHBIH YpOBEHb)
HaIllpaBJI€HO Ha  YAOBJIETBOPEHUE TOBBIIIEHHBIX 3alpoCOB  OOYYAIOIIMXCH,
CTpeMSIIIHXCA K 0oJiee TIIyOOKOMY OCBOEHHIO MPEAMETHBIX pe3ynbTaroB. [IporpamMmma
Kypca BHEYpOUHOW JeATenbHOCTH «TpyaHbple Bompochl (DUM3MKW» HalpaBieHa
Ha paclIupeHre 3HaHUN o0ydaronuxcs no GusuKe s KIacCoB ¢ 0a30BbIM YPOBHEM
oOy4eHus pu3HKe.

TemaTnyeckoe IIaHUPOBAaHNE B IPOIPAMME Kypca BHEYPOUYHOU JEATEIbHOCTH
«TpynHble BONpOCh (PU3UKN» COCTABJICHO TAK, YTO PACHpPECIICHNUE COJIepPKaTEIbHbBIX
pa3zie’oB B HEM CHHXPOHU3UPOBAHO € 0053aTeNIbHOM MpOrpaMMoi 6a30BOr0 YpOBHSI.
Peanuzanus conepsxanus npejiaraercs B GopMax U BUAax AesTeIbHOCTH, OTIMYHBIX
oT ypouHbIX. ClenyeT OTMETUTbh, YTO JAHHBI KypC BBICTPAUBAETCS HE TOJIBKO
Ha pacIIpeHHH (PU3UUECKOro COoAep KaHus 0a30BOro ypOBHS, HO U Ha MOBBIIICHUU

YPOBHA CIIOKHOCTHU 3aJda4, ITPCAIaraCMbIX IJI PCIOICHHA.

PabGouass mporpamMmma Kypca BHEYPOUHOU JeATeNbHOCTH «TpyaHbIE BOMPOCHI
bu3uKn» npeaHazHadeHa I peanu3anuu B 8u,9um kiaccax. @opMbl 1eATETLHOCTH
oOydJarommxcsi MpeyCMaTpUBalOT aKTUBHOCTh M CaMOCTOSITEIBHOCTh, COYETAIOT
WHUBUYAIbHYI0O W TPYNMNOBYIO (OpMBI pabOThI, OTIUYAIOTCS OT YPOUYHBIX Ooiiee
HIUPOKUM MCIIOJIb30BAHUEM IIKOJIBHOTO (duzngecKoro AKCIIEPUMEHTA,
MCCIIEJIOBATENILCKOW U MPOEKTHOM JAEATEIIbHOCTH, PEIIEHUEM HECTAHIAPTHBIX 3a7a4 U JIp.
CTpykTypupoBaHHE€ TEMAaTHYECKOTO IUIaHUpoBaHUsA B IIporpamMme COOTBETCTBYET

NOPSIJIKY U3yUEHHUsI pa3/IeoB U TeM (PU3UKU 0a30BOr0 YpOBHS B OCHOBHOM ILIKOJIE, TEM
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caMbIM O0ECIEeUnBAETCSl MPEEMCTBEHHOCTh YPOUHOW M BHEYPOUHOH NEATEIbHOCTH
Y BO3MOXHOCTb OCBOEHUS ITPOrpaMMBbl B IPYIIIIAX NEPEMEHHOTO COCTaBA.

Peammzanus IIporpamMmbl  mpeAmnosiara€T COYETAHUE PA3IUYHBIX  BUIOB
nesATenbHOCTH oOydaromuxcs. JJis rpynmnoBoi padoThl MPEeAyCMOTPEHBL: TUCKYCCHH;
pabota HajJ IpoeKTaMu (BBIOOp TEMBI MMPOEKTA, MIIAHUPOBAaHUE PAOOT, paclpeiesieHue
poJiell, B3aMMOOILICHKAa MpPHU BBIIOJHEHWU TPYINIOBBIX IPOEKTOB); MOHTaX
HKCIIEPUMEHTAJIbHBIX ~ YCTAHOBOK;  MpOBEJAEHUE  (PU3MYECKUX  HU3MEPEHHI
MO/ PYKOBOACTBOM YUHWTENs; OOCYKIeHUE (PU3NYECKUX SBICHUM M TPOLIECCOB;
000CHOBaHME MOJIeJIeH TIPU PEIICHUH PAaCUETHBIX 3a7ad. B uHauBuayanbHo padoTte
OporpaMMoOil  IPEeIyCMOTPEHb: 00pabOTKa M  MHTEpPIpEeTalus pPe3yJIbTaToB
(U3MYECKUX HU3MEPEHUH; MOCTPOCHHE YCTHOIO WJIM MHUCBMEHHOTO OOOCHOBAHMS
IpU pPEUICHUH KAaYeCTBEHHBIX 3a]ay, 3alUCh CUCTEMbl YPAaBHEHUN W BBIIIOJHEHHE
MaTeMaTUYECKUX pPACUYETOB TMPU PEIICHUM 3a7ady; I[IOWCK, HHTEPIpPETaLus,
npeoOpa3zoBaHre U NPUMEHEHUE MH(DOpPMAIMU €CTECTBEHHO-HAYYHOTO COJIEpPKaHUS.
Taxue BuAbI 1€ATE€ILHOCTH IOMOTAIOT Pa3BUBATh y 00yUYaIOLIUXCs, C OJJHOW CTOPOHBI,
HABBIKM BOCHPUATHS HOBOW MH(pOpMALUU TMPU Pa3IUYHBIX CIOcOo0ax ee Mojaayw,
a ¢ Jpyrol — akTUBHOCTb, CAMOCTOSITEILHOCTh MU TBOpPUECKOE Hayano. Peanuzanus
[Iporpammsl criocoOCTBYET HE TOJIBKO PACIIMPEHUIO 3HAHUN U YMEHUN 00yJaronIuXcsl
B 00siacT (pU3UKU (UYTO OPUEHTHPYET HA BHIOOP TEXHOJOTMYECKOTO (MHKEHEPHOTO)
npoduiis B cpeaHed IIKOJie), HO W Pa3BUTHIO y HUX YHHUBEPCAIbHBIX YUEOHBIX

JEHCTBUI.

[Iporpamma kypca paccunTana Ha 68 dacoB B TeueHue 2 JeT OOy4YCHHUS B
8-9 kiaccax mpu MpOBEACHUM 3aHATHI OJIWH pa3 B HeIedto Mo 1 akageMHuecKomy
yacy Kaxzaoe. B 3aBUCHMMOCTM OT KOHKDPETHBIX YCJIIOBUHM peajlu3allud OCHOBHOU
oOpa3oBaTeNbHOM TpOrpaMMbl M KOJMYECTBA OOYy4alOUIMXCA  JOMYyCKaeTcs
dbopmMupoBaHUE YUCOHBIX TPYIIT U3 00YUAIOIIMXCS pa3HBIX KJIACCOB B IIpeeiax OTHOU
napaiiesi.

[Tpu peanuzanuu [IporpamMmmel 3a1aya yauTenst COCTOUT B TOM, YTOOBI CO3/1aTh
JUTsl 00y4aroIIMXCs HEOOXOAUMBIE YCIOBHS Jisi TPUOOPETEHUS U pa3BUTUSL YMEHUH,

CBSI3aHHBIX C IPOBEICHUEM SKCIIEPUMEHTOB. {7151 pemenust 3Toil 3aga4un HeoOX0IUMO
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HaIU4YUEe B KaOuHeTe (U3MKH CTaHAAPTHOTO OO0OpYyIOBaHHS, KOMIUIEKTYIOIIUX
U PacXOJHBIX MaTepUANOB, TPEOYIOUIUXCS AJI MPOBEACHUS dKcIiepuMenTa. [lepedueHn
npeiaraéMelx pador cGOpMUPOBAH TakuM oOOpa3oM, 4YTO TMOJArOTOBKAa K MX
IIPOBEJICHUIO HE JIOJKHA BBI3BIBATH CYIIECTBEHHBIX 3aTPYAHEHHUI — BCE HEOOXOIUMOE
i peanusauuu [Iporpammsl, Kak npaBuio, JUO0 HAXOIUTCS B KaOMHETE (DU3HKH,
100 JOCTYITHO B TIOBCETHEBHOM OBITOBOM OOMXOJIE.
Bropas 3agada yuurens no peanuzauuu [I[porpaMMel cBsiz3aHa ¢ BO3MOKHOCTBIO
oucKa, OOpabOTKM M MpPEJACTaBICHUS HWHPOpPMALMM HAyYHOTO COJAEP KaHUS
IpU OpraHU3aluyd TPYNIOBOM MPOEKTHOM M HUCCIENOBATEIbCKON JEATEIbHOCTH.
JUIsl yCHEIHON peanu3alyy CHEHApUEB MPOEKTOB PEKOMEHAYETCS HCIOJIb30BaTh
NEPCOHATIBHBIE KOMIBIOTEPHl C YCTAHOBJIEHHBIMH O(PHCHBIMH  MPOTrpaMMaMu
1 1OCTYTIOM K ceTh MHTepHeT (Kak MUHUMYM OJIMH KOMIIBIOTEP JIJISl KaXKI0M TPYIIIIbI).
[Io ycMOTpEeHUIO YYMTENsI HEKOTOPBIE 3aHSATHS MOTYT OBbITh HCKIIOYEHBI
WIN 3aMeHeHbI. J{J1s MOBBILIEHUS] MHTEpeca K MPAKTUYECKOMY M3YUYEHHIO Tpodeccuil,
CBA3aHHBIX C (U3MKOW, pEeKOMeHIyeTcss BHecTH B Ilporpammy pernoHanbHbINA
KOMITOHEHT: SKCKYpCHM Ha MECTHBIE NPENNpPUSTHS, B PETMOHAIbHBIE MY3€H, BY3bI

H KOJUICOXKH TEXHUYECKOM HAIIPpaBJICHHOCTH.

COAEPKAHUE OBYYEHUA
8 KJIACC

Pa3znen 1. TensioBble siBJIeHUSA

AmnotponiHeie  Momudukanuu  yriiepona. [IoBEepXHOCTHOE — HATsSHKEHUE,
CMadyMBaHue, KanuuisipHbie siBlieHus. KoadQuimeHT moBepXHOCTHOTO HATSKEHMUS.

TennoobmeH u TemioBoe paBHoBecHe. 3akoH HeioToHa—PruxmMana. YpaBHeHue
TEeIJI0BOro OanaHca.

W3menenue BHyTpeHHEH 3HEpruu npu (a3zoBbix nepexopax. ['paduueckoe
MpeCTaBJICHUE MPOIIECCOB HAarpeBaHUsl/OXJIaXKICHUS BEIIECTRA.

TeruioBple ABUTATENM W 3alIUTa OKPYXKAOWIEW cpelbl. TemioBele MOTEpU
B TETUIOCETSX.

IIposedenue sxcnepumenma:

BI)IpaH.II/IBaHI/IC KPpUCTAJIJIOB HOBapCHHOﬁ COJIM UJIM MEOHOTO KYyI1I0OpOcCa.



OnbITE, JAEMOHCTPUPYIOIIME TTOBEPXHOCTHOE HATSDKEHWE, KalWUISIPHBIE
SIBJICHUS U SIBJICHUS CMauyMBaHUs.

HccaenoBanwme mpoliecca TEII000MeHa IMTPY CMETIIMBAHUH XOJI0THON U TOPSYeH
BOJIbI.

UccnenoBanue Gpa3oBbIX MEPEX0JI0B.

I'pynnossie npoexmul 110 TEMaM:

[Iporao3upoBaHue 3KOJIOTUYECKUX MOCHEACTBUN UCIIOJIb30BAHUS JIBUTATEIICH
BHYTPEHHETO CTOpaHUsI.

[Iporuo3npoBaHue SKOJIOTHYECKUX IMOCJIEACTBAN HMCIIOJIb30BAHUS TEIIOBBIX

Y TUAPOIJIIEKTPOCTAHLIAMN.

Pa3nen 2. DiiekTpudeckne 1 MATHUTHBIE SIBJICHUSI

Onektpuzanus Ten. 3akoH Kynona. Omektpuueckoe mone. DJC B nenm
MOCTOSTHHOTO TOKa. 3akoH OMa Uil TOJHOW Lenu. OJNEKTPUYECKUE UENu
Y IOTPEOUTENH SJEKTPUUECKON SHEPTUU B OBITY.

JlelicTBUE MarHUTHOTO IO Ha MNOPOBOJHUK C TokoMm. Cuna Awmrmepa
U ompenesieHne ee HamnpasieHusa. Cuna JlopeHna u onpeneneHrue ee HalpaBJICHUS.
Yckopurenu 3apsKEHHBIX YACTHIL.

DnekTporeneparop. CriocoObl MOTYyUYESHUS JIEKTPUIECKON SHEPTUH.

IIposedenue sxcnepumenma:

OnexTpuzanusi W OOBSICHEHHE  JJIEKTPHU3allMd  TeJN, B3aUMOJCHCTBUE
3apsSHKEHHBIX TEJL.

[IpoBepka mpaBuia CJHOKEHHUS HaNpPSKEHUW TIPU  IIOCIECIOBATEIILHOM
COCIMHEHUU JBYX PE3UCTOPOB, NpaBujia IS CHUJIbI TOKA IMpU MapauieIbHOM
COEIMHEHNHN PE3UCTOPOB.

Omnpenenenue 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS] HCTOYHUKA TOKA.

[IpoBepka BeINOJIHEHUS 3aKOHA OMa J1J1s TOJTHOM 1eNHu.

Onpenenenue KIIJ1 narpeBatens.

HccnenoBanue qeCTBUSI MATHUTHOTO TOJIS1 HA POBOIHUK C TOKOM.

HUnoueuoyanvuvle npoekmuvl Ha IpUMEHEHUE cuibl Amnepa u cuibl JlopeHua
B TEXHUUYECKUX YCTPOUCTBAX.

I pynnoewie npoexmul 110 TEMaM:



QHCKTPOCTaHHI/II/I Ha BO300OHOBJISIEMBIX HICTOYHHKAX OHCPIruu.
DKOJIOTYECKHUE HpO6JICMBI OHCPI'CTUKHU.

TonauBHBIE 3JIEMEHTHI U 3JIEKTPOMOOUIIH.
9 KVIACC

Pa3znen 1. Mexanndeckue siBJeHHA

['padudeckass uwHTEpHpeTanys YCKOPEHHS, CKOPOCTH, MPONMJIEHHOTO IyTH
Y MepEMEIICHUS 151 TPAMOJIMHEMHOTO PABHOYCKOPEHHOTO JBU>KEHUS.

JlnvHaMHKa ¥ KMHEMAaThKa TeJja, JBHXXYIIEToCcs BBEPX W BHU3 IO HAKJIOHHOM

IJIOCKOCTH. JIMHAMUKa U KUHEMATUKa Teja, OPOLIEHHOTO MO/ YIJIOM K TOPU30HTY.

JIBr>keHune no okpyHocCTHU. [IoHATHE O TAHT€eHIIMAIIBHOM YCKOPEHUMU.

3akoH bepnymum. [logsemMHas cua Kpblila caMoJIeTa.

VYipyrue u Heynpyrue CTOJKHOBEHMS. 3aKOH COXPAaHEHHsI MMITYJIbCa. 3aKOH
COXpaHeHUsi MexaHuueckol »sHepruu. KoHcepBaTtuBHble cuiibl. OOOCHOBaHUE
IIPUMEHUMOCTH 3aKOHOB COXPAaHEHHS.

IIposedenue sxcnepumenma:

OnpeneneHue  yCKOpPEHMs Tela IPU  PAaBHOYCKOPEHHOM  JIB)KEHHH
10 HAKJIOHHOM IUIOCKOCTH.

HccenenoBanre 3aBUCHUMOCTH IIyTM OT BPEMEHHM IIPU  PABHOYCKOPEHHOM
JBIKCHUHU 03 HavallbHOW CKOPOCTH.

HccnenoBanue JBUKEHUS Tesa, OPOIIEHHOTO MO/ YTIOM K TOPU30HTY.

W3mepenue nepuojia 1 4acTOThl OOpaleHusl Teja 1Mo OKPY>KHOCTH.

OnbIThI, IEMOHCTPUPYIOLLIUE AeHCTBUE 3aKOHA bepHYIUIH, U UX 00bICHEHHE.

N3mepeHne KHHETUYECKOM YHEPTUH TEJIA 110 JUIMHE TOPMO3HOTO ITyTH.

I pynnoewvie npoexmul 110 TEMaM:

Hcropus pa3BUTHS OTEYECTBEHHON IPAKIAHCKON aBUALIUY.

Cyna Ha MOABOAHBIX KPBUIbSX.

AHTHKPBIIO HA CKOPOCTHBIX aBTOMOOUJISIX.



Pa3nen 2. Mexanndeckue KoJae0aHusI M BOJTHBI

CeiicMuueckue BOJIHBL. 3BYK, HH(PA3BYK U YIbTPa3BYK.

Ilposeoenue uccredosaruii:

AHaJIN3 JJaHHBIX O PETUCTPAIMU 3EMJIETPSICEHUM U B3PBHIBOB C IMOMOIIBIO
CEHCMHUYECKHUX BOJIH.

DKCHEPUMEHTATIBHOE OIPEICICHUE TPAHUI] YaCTOThI CJIBIIIUMBIX 3BYKOBBIX
KOJICOAHUH.

I pynnosvle npoexkmwi 110 TEMaM:

Hcnonb3oBanue 3ByKa (MIIH yIbTPa3ByKa) B TEXHUKE (3XOJIOKAIIUS, YIbTPa3BYK
B MEJIHIIUHE U JP.).

3BYKH B IIPUPOJIE.
Pa3neu 3. DileKTPOMarHuTHOE MoJie M 3JIeKTPOMATHUTHBIE BOJIHBI

[Tony4yeHne 3EKTPOMAarHUTHBIX BOJIH PA3HBIX YaCTOT.

[ pynnogvie npoexmul 10 TEMaM:

[IposiBiieHHS 3JIEKTPOMArHUTHOTO U3ITyYEHUS B IPUPO/IE.

[IpuMeHeHue JIEKTPOMarHuTHOTO U3TyUYECHUS B TEXHHUKE.

Pa3znen 4. CBeToBbBIE SIBJIEHUS

®opmyna ToHKOM nuH3BL IlocTpoeHne u300pakeHui, CHOPMHUPOBAHHBIX
ToHKON nuH30M. KoaduimeHnTsl oTpa)keHus, MOTJIONICHUS, MPOIYCKaHUS Tyden
pPa3HOro LBETa Ha pa3HbIX BenlecTBax. uTepdepenius u qudpakiys 38yKOBBIX BOJIH.
HNuTtepdepenius u nuppakuusi CBETOBBIX BOJH.

IIposedenue sxcnepumenma:

Onpenenenue (POKYCHOrO PACCTOSHMUSI M ONTUYECKOM CHJIbI coOuparoien
JIMH3BI.

HccnenoBanre 3aBUCUMOCTA CBOMCTB HM300paKEHUN B TOHKOM JIMH3E
B 3aBUCHUMOCTH OT PACCTOSIHUSI MEXKy JIMH30M U UCTOYHUKOM CBETA.

N3MeHeHus: ONTHYECKON CUIIBI TP CIIOKEHUU TOHKUX JIMH3.

OneITEl TIO BOCTHPUATHIO I[BETa MPEAMETOB TMPU HX HAOIIOJACHUHM Uepes
[[BETOBbIE (DUIIBTPHI (IIBETHBIC OUKH).

HaGmronenue spinenuit uatepdepeHunu u Judpakiym.
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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI KYPCA BHEYPOUHOM
AEATEJBHOCTHU «TPYJIHBIE BOITPOCBHI ®PU3UKN»

Peanusanus mporpaMmMsl Kypca BHEYPOUYHOM AEATENBHOCTH « T pyiHBIE BOIPOCHI
Gbu3MKN» HampaBlieHa Ha 00OeCleYeHUEe JOCTHKEHUS OOYJArONTUMUCS JTHYHOCTHBIX,
MeTaIpeMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMUHOCTHBLIE PE3YJIbTATDI B uactu:

1) nampuomuueckozco ocnumarnusi: IEHHOCTHOE OTHOIICHUE K JIOCTHIKCHHSIM
POCCUICKUX yUEHBIX-(DU3UKOB;

2) epadicOancko2o U OYXOBHO-HPABCMBEHHO20 — BO0CNUMAHUL. TOTOBHOCTb
K aKTUBHOMY Y4YacTHIO B OOCYXIEHHHM OOIIECTBEHHO 3HAYMMBIX M OSTUYECKHX
po0sIeM, CBA3aHHBIX C MPAKTHYCCKUM MTPUMEHEHUEM JOCTIKEHUN (DU3UKH;

3) yennocmu nayuno2o no3uanusl; 0CO3HaHNE IIEHHOCTH (PU3HUECKON HAyKH Kak
MOIIHOTO MHCTPYMEHTA MO3HAHUSA MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTUN, BaXKHENIIECH
COCTABJISIIONICH KYJIbTYpHl; pa3BUTHE HAYYHOW JFOOO3HATEIBHOCTH, HHTEpeca
K UCCIIEZIOBATEIILCKON JIeATEIbHOCTH;

4) ghopmuposanus Kyibmypvl 300p06bsi U IMOYUOHAIbHO2O OIACONONYHUSL:
OCO3HaHME IIEHHOCTH 0€30macHOro o0pa3a KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BOXXHOCTU MpaBUI OE30MAaCHOTO TOBEJACHUS Ha TPAHCIIOPTE, Ha JOpOrax,
C DJIEKTPUYECKUM U TETIJIOBBIM 00OPYIOBAHUEM B JIOMAITHUX YCIOBUSIX;

5) mpyoosoco éocnumanusi: akTABHOE Y4acTHE B PEIICHUH MPAKTUICCKUX 3a1a4
TEXHOJIOTUYECKOW M COIMAJIbHON HANpaBIEHHOCTH, TPEOYIOIIMX B TOM 4YHUCIE
1 QU3HYECKUX 3HAHWI, HHTEPEC K MPAKTUICCKOMY U3YUCHHIO TTPO(]eccHii, CBI3aHHBIX
¢ (pu3HKOI;

6) axonocuueckoeo eocnumanus: OPUEHTAIMS Ha TPUMEHCHHE (PH3UYECKUX
3HAHWM JJIs penieHus 3ajad B 00JIACTU OKPYXKAIOIIEH Cpenbl, TUIAaHUPOBAHUS
MTOCTYITKOB M OIIEHKH MX BO3MOYKHBIX MTOCJICICTBHM JJISI OKPYKAIOMIEH Cpeabl;

7) adanmayuu K uU3MEHIIOWUMCS YCILOBUAM COYUATILHOU U NPUPOOHOU CPEObL:

HOTpe6HOCTI) BO BSaHMOHeﬁCTBI/IH IIpY BBIIIOJJHCHHUHU I/ICCJ'IGI[OBaHI/Iﬁ Hn IIPOCKTOB
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(bU3MYEeCKON HAMPaBICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSAM JPYTUX; OCO3HAHUE
ne(UIUTOB COOCTBEHHBIX 3HAHMM U KOMIIETEHTHOCTEH B oOjactu (HU3UKY;
IJIAHUPOBAHUE CBOETO PAa3BUTHS B TNMPUOOPETEHWH HOBBIX (U3MYECKUX 3HAHUM;
CTpEMJICHHE AaHAJTM3UPOBATh M BBISABIATH B3aMMOCBA3M TPUPOJIBI, OOIIECTBA
Y DKOHOMHKH, B TOM YHKCJIE C UCTIOJIb30BaHUEM (PU3MUECKUX 3HAHUM.

METANIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTe/ibHbIEe YHHBEpPCAJbHbIE YUeOHbIE IeiiCTBHS:

bazosvie nocuueckue deticmausi:

— BBUIBIIATD WM XapaKTEpU30BaTh CYIICCTBCHHBIC TMPU3HAKUA  SBJICHHM
Y TIPOLIECCOB;

— BBISIBIISATh 3aKOHOMEPHOCTHU M MPOTHBOPEYHUSI B pacCMaTpUBaeMbIX (haKTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

— BBISIBIIATh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MPU HM3YUYCHUH (HU3HYECKUX
SBJICHMM M TIPOIIECCOB, JIeJaTh BBIBOJABI C HCIOJIB30BAHHEM JIETYKTUBHBIX
Y MTHAYKTUBHBIX YMO3aKIIOUEHUH, BEIIBUTATh TUIIOTE3BI O B3aUMOCBS3IX (DU3UIECKUX
BEJIMYUH;

— CaMOCTOSITEJIbHO BbIOMpATh CIIOCOO perieHusl yueOHOM (pu3nyeckon 3amayu
(CpaBHEHHE HECKOJIbKUX BapUaHTOB pEIICHMs, BBHIOOp HamOoyiee MOAXOSIIETO

C YUYETOM CAMOCTOSITENIbHO BBIJIEJICHHBIX KPUTEPHUEB).

basoesvie uccieoosamenvckue oeticmeusi.

— WCIIOJIB30BaTh BOIPOCHI KaK HCCIIEIOBATEIBCKUA WHCTPYMEHT TO3HAHUS;
MPOBOJAWTL IO CaMOCTOSITEJIbHO COCTABJICHHOMY IIIaHY OIBIT, HECIOKHBIN
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHUE (PU3UUECKOTO SBJICHUS;

— OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTH MH(GOPMAIIHIO, TIOTYYCHHYIO
B X0JI¢ MCCJICIOBaHUS WJIU DKCIICPHUMEHTA;

— CaMOCTOSITENIbHO (HOpPMYITUPOBaTh OOOOIIEHUS W BBIBOJBI TIO pe3yibTaTam
MIPOBEICHHOT'O HAOIIOJCHUS, OTBITA, HCCIICIOBAHUS;

— IPOTHO3MPOBATH BO3MOXKHOE JIaJbHEHIIIee pa3BUTHE (DU3UUICCKUX IIPOIIECCOB,

a TaKKC BbIABUI'aTh ITPCAITIOJIOKCHUSA 00 ux Pa3BUTHH B HOBBIX YCJIOBUAX U KOHTCKCTAX.
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Paboma c ungpopmayueii:

— TPUMEHSTh PA3JIUYHbIE METOJIbl, MHCTPYMEHTBHl U 3alpoChl MpPHU IOUCKE
u otObope uMHGOPMAIMU WM JAHHBIX W3 HCTOYHHKOB C YYETOM MPEIJIOKEHHOM
yueOHOM 3a/1a4uM U 3aJJaHHBIX KPUTEPHUEB;

— BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBaTh M HHTEPIPETUPOBATDH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U OPM IIPEICTABIICHUS,

— OIICHMBATh HAJAEKHOCTh HMH(POPMALMU TIO KPUTEPHUSIM, MPEII0KEHHBIM
yauTesneM Wik chOpMyITUPOBAHHBIM CAMOCTOSTENBHO;

— CaMOCTOSITENILHO ~ BBIOMpATh  ONTHUMAIbHYIO  (GOpMy  MpEICTaBICHHUS
uHoOpMaAIUU W WUIIOCTPUPOBATH peEIllaeMble 3aJaud HECIOXHBIMH CXEMaMH,
JyarpaMMamMu, MHOM TpauKoil 1 UX KOMOMHAIUSMU.

KoMMmyHuKaTHBHBIE YyHUBEPCAJIbHbIE YUeOHbIe JeiCTBUs

Obwenue:

— BBIPAXXAaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

— B X0Jl¢ OOCYXJeHUs ydeOHOTO MaTrepHuayia, pe3yJibTaToB JIA0OPATOPHBIX
paboT W TMPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAaeMOW TEMBbI
U BBICKa3bIBaTh WJICW, HAIICJIEHHbIE Ha pEIICHHe 3aJadyd U TOJAJep KaHHe
01aroxenaTeIbHOCTH OOIICHUS;

— COTIOCTaBIIATh CBOM CYXKJIEHUS C CY>KJIECHUSIMHU JAPYTUX YIACTHUKOB JUAJIOTa,
OOHapy>KUBaTh PA3IMUME U CXOJCTBO MO3UITUH;

— TyOJMYHO MPENCTaBIATh PE3yIbTAThl BBIMOJIHEHHOTO OMBITA, UCCIEIOBAHNUS,
IPOEKTA.

PeryasiTuBHbIe yHUBEpPCAJIbHBIE YYeOHbIE el CTBUSA

Camoopeanuzayusi:

— BBIABIIATH IPOOJIEMBI JJIS PEIICHHS B )KU3HCHHBIX U YUCOHBIX CUTYaIUX;

— OpHUCHTHPOBAThCA B  PA3IMYHBIX  TOAXO0JAaX  MPUHATHS  PCIICHHHA

(MHIMBUAYaJIbHOE pEUICHUE, MPUHITHE PEIICHUI B TPYMIIE);
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— CaMOCTOSITENIFHO COCTABJIATh QJITOPUTM pelIeHuss (QU3NYEeCKo 3a7auu
WIM TUIAaH HCCJIEIOBaHUS C YYETOM UMEIOUIUXCA PEeCcypcoB U COOCTBEHHBIX
BO3MOKHOCTEM, ApTyMEHTHPOBATH NPEIJIaracMble BAPUAHTHI PELICHUN;

— Jenath BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEITICHHE.

Camokormpob, SMOYUOHATIbHBIU UHMENNIEKM.

— JaBaTh aJICKBaTHYIO OIICHKY CUTYAIlUH M IIPEJIaraTh IUIaH €€ N3MCHCHHS,

— YYHTBHIBATh KOHTEKCT M MPEIBUICTH TPYAHOCTH, KOTOPBHIC MOTYT BOSHHKHYTh
IpU  pEIICHHH YYeOHOW 3ajaud, aJanTHPOBaTh PEIICHHE K MCHSIOUTUMCS
00CTOSITEIIECTBAM;

— OOBSACHATH  MPUYMHBI  JIOCTIDKCHHS  (HEJAOCTIIKCHHS)  pe3yJIbTaToOB
NeATEILHOCTH, 1aBaTh OIICHKY MTPHOOPETEHHOMY OITBITY, YMETh HaXOUTh IIO3UTHBHOE
B MPOU3OIIEIIEH CUTYaIHH;

— BHOCHTb KOPPEKTHUBBI B JEATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
W3MCHUBIIINXCS CUTYaIlUi, YCTAHOBIICHHBIX OMMMOOK, BOSHUKIIINX TPYIHOCTEH;

— OIICHHUBATh COOTBETCTBUE PE3YJIbTaTa I[EJIU U YCIOBHUIM;

— CTaBUTH ceOs1 HA MECTO JAPYroro yejoBeKa, TOHUMAaTh MOTHUBBI M HAMEPCHHS
Apyroro;

— TpPU3HaBaTh CBOE MPABO Ha OIMMOKY TNPH pemieHuH (HU3UIECKUX 3ajad
WM B YTBEPXKIACHUSIX Ha HAYYHBIC TEMBI M TAKOE YK€ TIPaBO JIPYToTo.

HHPEAMETHBIE PE3YJIBTATBI:
[IpeameTHble pe3ynbTaThl OcBoeHUs [IporpaMmbl ydyeOHOro Kypca K KOHILY

oOyueHus B 8 KJacce:

— HUCMOJb30BaTh TMOHSATHUA (arperaTHble COCTOSIHUSL BEIECTBA, CIOCOObBI
W3MEHEHUsS BHYTPEHHEHM DOHEPIrUM, DJIEMEHTAPHBIM  JJICKTPUYECKUM  3apsij,
IPOBOJHUKH, MOJYNPOBOAHUKU, JTUAIEKTPUKH, HCTOYHHKM ITOCTOSIHHOIO TOKa,
AIEKTPUUECKOE T0JIe, MAarHUTHOE TOJIe M JIp.) U CUMBOJMYECKHHN S3BIK (PUBHKHU
IPU pEeUICHUU YUYEOHBIX U IPAKTUYECKUX 33714,

paznuyarh SIBI€HUS (TEIUIOBOE paBHOBECHE, HCIIAPEHUE, KOHAECHCAlus,
IUTaBJICHUE, KPUCTAUIN3AlUs, KUIIEHHE, CIOCOOBI TEIUIONEepeIaut, IEeKTPpU3alus Tel,

B3aUMOJCHCTBUE 3apAaAa0B, JICCTBUE QJICKTPHUYCCKOI'O0 TOKa, JICMCTBUE MAarHUTHOTO
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MoJisi Ha TPOBOJHMK C TOKOM M Jp.) IO ONHCAHUIO HMX XapaKTEPHBIX CBOWMCTB
¥ Ha OCHOBE OTBITOB, JEMOHCTPUPYIONIHNX JaHHOE (PU3NUECKOE SBICHUE;

— OIMCHIBaTh M3Y4YEHHBIE CBOMCTBA TeN W (PU3MUECKUX SIBJICHHUH, UCIIOIb3Ys
dbu3nYecKe BEIMUYUHBI (TEMIIepaTypa, KOJUIECTBO IHEPTUH, Y IeJIbHAS TEIIIOEMKOCTh
BEIIIECTBA, YJACIbHAs TEIUIOTAa IUIABJICHUS, YiAelbHAs TEIUIoTa MHapooOpa3oBaHMS,
yJAeNbHas TEIUIOTa CrOPaHusl TOTUTMBA, KO3 (MUITMEHT MOJE3HOT0 JeHCTBUS TETIOBOM
MaIllUHbI, OTHOCUTEJIbHAS BIIAXKHOCTh BO3/1yXa, pad0Ta U MOIIHOCTh 3JIEKTPUUECKOTO
TOKa W Jp.), NpU OINHUCAHUM TPABWIBHO TPAKTOBATh (PUBMYECKUN CMBICI
UCIIOJB3YEMbIX BEJIMYUH, WX OO0O3HAYEHUS] U €IUHUIBI (U3UYECKUX BEIUYUH,
HaxOJUTh (POPMYJIbI, CBSI3BIBAIOIIME JIaHHYIO (PU3MYECKYI0 BEIUYUHY C JAPYTHMU
(bU3NYECKUMU BEJIMUNHAMU;

— XapaKTepU30BaTh CBOMCTRA TN, (PU3UUECKUX SIBJICHUN U MTPOLIECCOB, UCTIOIb3YS
OCHOBHBIEC TOJIOKEHHUSI MOJIEKYJAPHO-KMHETUYECKOM TEOPUU CTPOCHUSI BEIIECTBA,
ypaBHEHHE TEIUIOBOr0O OajlaHca, 3aKOH COXPaHEHHUs AJEKTPUUECKOTO 3apsijia, 3aKOH
Kynona, 3akon Oma, 3akoH J[xoymns—JIeHna, 3akoH COXpaHEHHUs PHEPIruu, MPU STOM
pasInyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M €TI0 MaTeMaTHYECKOE BBIPAKCHHE,

— OOBSACHATH U3yUYCHHBIC (DU3UUCCKUEC SIBJICHUS, MPOIIECCHI, CBOMCTBA TEI, B TOM
YHCIIE U B KOHTEKCTE CUTyallMil TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, U PelaTh
KaueCTBEHHbIC 3aJa4yd, B TOM 4YHCJE TpeOyIOIIUe YHCIEHHOIO OIICHUBAHUS
XapakTepHbIX 3HAYeHUW (UBMYECKUX BEJIWYWH, pellaTh pacueTHbIC 3a/lauu
110 M3y4aeMbIM TeMaM Kypca (U3UKH;

— MPOBOAUTH NPSIMbIE M KOCBEHHBIC H3MEPEHUS H3YyUYCHHBIX (HU3NYECKHUX
BEJIMYMH C UCTIOJb30BAHUEM aHAJIOTOBBIX U IIU(MPOBBIX MPUOOPOB;

— pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOIMCTBA (KUIKOCTHBIA TEPMOMETP,
TEPMOC, ABUTATEIb BHYTPEHHETO CTOPAHUs, PEOCTaT U Ip.).

[IpenMeTHBIE pe3yJabTaThl OCBOCHHS IMPOTPaMMbl Y4E€OHOTO Kypca K KOHILY
oOydeHus B 9 Kjacce:

— HCTOJIb30BaTh TMOHATHUS (OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS,

MCXaHHNMYCCKOC BOJIHBI, 3BYK, I/IH(bpaBBYK " YIbTPa3BYK, 3JICKTPOMArHMTHBIC BOJIHBI,
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[IKaja 3JEKTPOMArHUTHBIX BOJH, HICTOYHUK CBETA, CHEKTP MCITYCKaHUS U MOIJIOUNICHUS

U JIp.) U CUMBOJIMYECKUH SI3bIK (PU3HKH NP PEHICHUN YUYeOHBIX U MPAKTUUYECKUX 3a7ay;

— pa3nuyath sBIEHUS (CBOOOAHOE MaJleHUE TeN, ABMXKEHUE MO OKPYKHOCTH,

KoJ1e0aTeIbHOE IBUYKEHUE, BOJTHOBOE JABM)KEHUE, PA3JI0KEHNE OEJIOr0 CBETA B CIIEKTP

W JIp.) 1O OINHMCAaHUIO HUX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIbITOB,
JEMOHCTPUPYIOIINX JTaHHOE (PU3NUYECKOE SBICHUE;

— pacro3HaBaTh  NPOSBIEHUE  M3YYEHHBIX  (U3MYECKUX  SIBJICHUM
B OKpY’KarollleM MUpe (B TOM 4Hclie, (U3HUYECKOE SABICHUS B MPUPOJE), IPU 3TOM
NEPEBOJUTH NMPAKTUYECKYIO 33/1auy B Y4eOHYIO, BBIJCISTh CYIIECTBEHHbIE CBOMCTBA
(npu3Haku) (GU3MUECKUX SBICHMII;

— OIKCHIBaTh M3yYEHHbIE CBOMCTBA TeNl M (PU3NUYECKUX SIBJICHUH, UCIIOJIb3YS
¢uznyeckue BeIMUMHBI (CPEAHSISI 1 MTHOBEHHAs! CKOPOCTh Tella IPU HEPaBHOMEPHOM
JBUKEHUHU, YCKOPEHUE, YCKOPEHHE CBOOOJHOIO MaJ€HUs, UMITYJIbC Teja, UMITYJIbC
CHWJIbI, TIEPUOJ M 4YacToTa KojeOaHul, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh
CBETA, M0Ka3aTesb MPEJIOMIICHUS CPEbI U JIp.), IPU OMUCAHUH NMPABUIIBHO TPAKTOBAThH
(bU3MYECKUI CMBICIT UCIIOJIb3YEMbIX BEJIUYHH;

— XapaKTepu3oBaTh CBOMCTBAa TeJ, (U3MYECKUX SBJICHUHA U MPOLECCOB,
UCIIOJIb3Ysl 3aKOH COXPAaHEHHs SHEPIHM, 3aKOH BCEMHPHOIO TATOTEHHMSI, HPHHIIMII
CYNEpIO3ULIMUA CHJI, IPUHIUIT OTHOCUTENIbHOCTH ["anunes, 3akoHsl HbroTOHA, 3aKOH
COXpaHEHUs! UMITYJIbCa, 3aKOH BepHyIlIN, 3aKOH OTpa)KEHUs M IPEJIOMIIEHUS CBETA,
(dbopMyly TOHKOW JHMH3BI, IPU TOM pPa3InyaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA
Y €r0 MaTeMaTUYECKOE BhIPAKEHUE;

— pewmaTh 3a7aud Mo M3y4yaeMbIM T€MaM Kypca, BHIOMpas COOTBETCTBYIOIIYIO
buU3MYECKyI0 MOJIeb C KCHOJb30BAHMEM 3aKOHOB U (OpPMYJ, CBS3BIBAIOIIMX
(dbu3nyecKre BeTUYNHBI;

— TPOBOJAUTH IPHU HEOOXOJUMOCTU CEPHUIO MPSMBIX HU3MEPEHUM, Ompenesss
CpElHEE 3HAUYEHHE W3MEPSIEMOW BEJIWYMHBI U NOTPEHIHOCTh PE3YJIBTATOB MPSMBIX

U3MEpEeHUii, 000CHOBBIBAThH BBIOOP criocoOa u3MepeHus (M3MEpPUTENBHOTO Mprudopa);
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— coOmrolaTh MpaBWja TEXHUKA Oe30MacHoro Tpyna nmpu  padore
C J1abopaTOpHBIM O00OPYJOBAHUEM, XapaKTEPU30BATh MPUHIIMI JCHCTBHUS MPUOOPOB
U TEXHUYECKUX YCTPOHUCTB (CHHIOMETp, MJaTUYMKU TOJOXKEHHUS, PACCTOSTHHS
U YCKOpDEHHS, paKeTa, OYKH, (oTroamnmapaT, MHUKPOCKOI, TEJIECKOIM, CIEKTPOCKOII,
Kamepa BuibcoHa u ap.), HUCHONB3YS OCOOCHHOCTH (PH3UYECKUX SIBICHUH,

HE0OX0aMMbIe (HU3NIECKUE 3aKOHBI 1 3aKOHOMEPHOCTH.
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TEMATHUYECKOE INIAHUPOBAHUE

8 KJIACC
HaunmeHoBaHue
Ne KonuuectBo ®opma padoThI/XapaKTepUCTUKA
Pa3aes10B U TeM OcHoBHOE coaepkaHue
n/n 4acoB JIeITeJIbHOCTH 00y4ar0uXcsl
y4eOHOro mpeaMerta
Paznen 1. TenuioBble iBJIeHUSA
1.1 | Crpoenue u cBOiiCcTBa 3 Monienu TBEpI0TO, )KUIKOT0 U razoo0pasHoro | [IpoBenenne KcnepuMeHTA:
BEIIeCTBa COCTOSIHMI BEILIECTBA. AmIoTponHbIe | e BpIpanuBaHue KPHCTAUIOB IOBAPSHHOW COJIH
Moau(dUKaIu yrieposaa. WJIA MEJTHOTO KyIopoca.
IToBepxHOCTHOE HaTsX)KEHHE, CMauyUBaHUE, IIposenenne u o0bsicHeHHne OIIbITOB,
KamAJIISIPHBIC SIBJICHUA. JACMOHCTPUPYHOIIUX ITOBECPXHOCTHOC HATAKCHUEC,
Ko>puIueHT MOBEPXHOCTHOIO HATSHKEHUS | KAMJUIAPHBIE ABICHMS U SBJICHUS CMa4MBaHUS.
JlabopaTopHas padora o HU3MEPEHUIO
K03 (pUIMeHTa MOBEPXHOCTHOT'O HATSHKEHUSI.
Pemenne kavecTBEHHBIX 32724 M BBINOJHEHHUE
KOHTEKCTHBIX 3aJIaHMii
1.2 | TennoBoe paBHOBECHE 4 VY nenbHas TETUIOEMKOCTh BemlecTBa. | [IpoBenenne 3KcnepuMeHTa:

TermooOMeH U TETIOBOE paBHOBECHE. 3aKOH
HrroTona—Puxmana. YpaBHeHHE TEILIOBOTO
OamaHca

e liccnenoBanue npouecca TEem1000MeHa
IIPU CMEIIMBAHUU XOJIOJHOU U ropsiuei BOJbI.
Pemenne kauyecTBEHHBIX M PacyeTHBIX 3a4a4
BBICOKOTO, OJIMMITMAJHOTO YPOBHEH CIIOKHOCTH
Ha YpaBHEHHE TEIUIOBOrOo OajlaHca W 3aKOH

Hrrotona—Puxmana
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1.3

@®a30BbIe MIEPEXOLBI

[Ipoteccer MIpeBpaIIeHUs BEIECTBA
13 OJTHOTO arperaTHOro COCTOSIHUS B JIPYroe
(mnaBneHHe W KpUCTalau3anus (OTBepje-
BaHUE), UcnapeHue (KUMeHue) U KOHJIeHCca-
nusi, cyonmumanus W JAecyOmMarns).
N3menenune BHYTPEHHEN SHEPTrUU
npu  (dasoBeix mnepexonax. I'paduueckoe

IIpoBeneHune 3KCIEPUMEHTA:

e VccrnenoBanue (a3oBBIX MEPEXOIOB.

3aIIaHI/IH Ha OOBSICHEHHE IMpoueCCOB, CBA3AHHBIX
C IEepexo/J0M BeUIeCTBa M3 OJHOTO arperarHoro
COCTOSIHUS B APYTroOe€.

Pemenue PaACY€THBIX 3aaavd BBICOKOTO,

OJIMMITNaAHOT O ypOBHCﬁ CJIOKHOCTH
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NpEICTaBICHHE MPOIECCOB HarpeBaHus /
OXJIAKIECHMSI BEIIECTBA

14

TerutoBele ABUTATENN 3

[Ipuniuner paboThl TEIJIOBBIX JBUTATEICH.
KII[{ TtemmoBoro pgBurareis. 1eINIOBEIC
JBUTATEIN W 3aIIATa OKPYKAIOMIEH Cpemsbl.

TennoBbie IIOTEPHU B TCINIOCETAX

I'pynnoBbie NPOEKTHI 10 TEMaM:

IIPOrHO3UPOBAHHUE DOKOJOTHUCCKUX MHOCJIeICTBUM

WCIOJIb30BAHMS  JBUTATENell  BHYTPCHHETO
cropaHwus,

MIPOTHO3UPOBAHUC OSKOJIOTUYCCKHUX HOCJ'I@I[CTBI/II\/’I

M CIIOJIb30BaHMS TETUIOBBIX U TUJpO-
3JEKTPOCTaHIUH.
Pemenue pacyeTHBIX 3aaa4 BBICOKOTO

Y OJINMIIMATHOTO YPOBHEH CIIOKHOCTH Ha IIPUMEHEHHE
3aKOHa COXpAaHCHHs U IIpeBpallleHus DJHEPIUHU
B MEXaHMYECKHX U TEIUIOBBIX IIpoLIEccax

Hroro no pazneny 14

Pa3jen 2. DiiekTpUYeCKHE 1 MATHUTHBIE AIBJIE

HHUSA

2.1 | 3apsoKkeHHBIE Tena 2 Onextpusauuss  Tei.  3akoH  Kynona. | IlpoBeaeHue 3KcnepuMeHTA:
U UX B3aUMOJIeHCTBHE DneKTpuuecKoe nose e DieKTpu3auus U 00bsICHEHHE 3JIEKTPU3aLUU TE,
B33HMOII€I7[CTBI/IC 3apsAKCHHBIX TCII.
PemieHne KauyecTBeHHBIX 3aa4  IPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa Ha 3JIEKTPU3ALUIO
TPEHUEM
2.2 | CoenuneHnus 3 IlocnenoBarensHOE " napaiensioe | [IpoBeaeHue 3xcrnepuMeHTA:
MPOBO/IHUKOB COE€IMHEHHUE IIPOBOHUKOB e [IpoBepka mpaBuia CIOXKEHUS HaNPSXKEHUU

NpU TOCIHENOBATEIIBHOM COEOWHEHWUH JBYX

PE3UCTOPOB, IIpaBujia JJIsA CHJIBI TOKa

MpY MapajlJIeTbHOM CO€IMHEHUH PE3UCTOPOB.
Pemenne PAaCYeTHBIX

3agavd BBICOKOTO,

OJIMMIIMAIHOI'O ypOBHCﬁ CJIOKHOCTH Ha CMCIIaH-

HbIC COCAMHCHUSA MMPOBOIHUKOB
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2.3 | 3akon Oma 4 OJIC B nenu nocTostHHOro Toka. 3akoH Oma | IlpoBenenne 3kcrniepuMeHTa:
JUTS TIOJTHOW LIeTTH g nonHod nenu. Pacuer mpocteix | e Ompenenenne DJC M BHYTPEHHErO COIPO-
3JIEKTPUYECKHX LieTeH THUBJICHUS UCTOYHUKA TOKA.
e [IpoBepka BbITIONHEHUS 3aK0oHa OMa 151 TOJTHOU
LIETIH.
Pemienue pacyeTHBIX 3324 C MCIOJIB30BAHHEM
3akoHa OMa 1 IOJIHOM LienH
2.4 | Pabota 3 Onextpuueckue 1enu W noTpedutenu | [IpoBeneHue IKkcmepuMeHTa:
ANEKTPUYECKOTO TOKA INEKTPUUYECKON IHEPTUHU B OBITY e Omnpenenenune KIIJ narpesaress.
Pemenue kauyecTBeHHBIX 33/1a4 Ha OOBSICHEHHE
YCTpOMCTBA W MNPUHLMIA JEUCTBUSA HOMAIIHUX
3JIEKTPOHArpeBaTeIbHbBIX PHUOOPOB.
Pemenue pacueTHbIX KOMOMHUPOBAHHBIX 32124
BBICOKOTO, OJIMMIIMQJHOTO YPOBHEH CIIO)KHOCTH
Ha KIIJI narpeBarens
2.5 | MarHuTHbIC SBICHHUS 4 JleficTBHE MarHMTHOTO 10JIA Ha NPOBOJAHUK | [IpoBeneHne IKcHMepUMeEHTA:
¢ TokoM. Cuna Amnepa U onpeleneHue ee | o MccnemoBanue JIEWCTBUS —MArdHUTHOTO — IIOJIS
HanpaBJieHUs. DIEKTPOJABUraTeNlb MOCTOSH- Ha MPOBOJIHUK C TOKOM.
HOI'O TOKa. NuauBuayanbHble NMPOEKThI: IPUMEHEHUE CUIIbI
Cuna Jlopenna u onpenencHue ee Hampas- | Amnepa W cwisl  JlopeHIla B TEXHHYECKHX
JIeHUs. Y CKOPUTENIH 3apsKEHHBIX YacTHIL yCTpoMcTBax
2.6 | DnekTpoMarHuTHas 4 Onekrporeneparop. CrocoObl momydenus | I'pynmoBbie MPOEKTHI IO TEMaM:
VHJTyKLIHS 3JIEKTPUYECKON IHEPTUH — 3JIEKTPOCTAHIIMM Ha BO300HOBJISEMBIX MCTOY-
HUKaX YHEPIruu;
— JKOJIOTUYECKUE MPOOJIEMBbI SHEPIeTUKH;
— TOTUTMBHBIC DJIEMEHTHI M AJIEKTPOMOOHITH
Hroro no pazneny 20
OBLIEE KOJIMYECTBO 34

YACOB IIO ITPOT'PAMME
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9 KJIACC

HauMeHoBaHue
Ne KoanuectBo ®opMa padoThI/XapaKTEPUCTUKA
pa3/ieJioB U TeM OcHoBHoOe cojep:kaHue
n/n 4acoB JeITeJIbHOCTH 00Y4AI0IIUXCS
yueOHOTO mpeaMeTa
Paznen 1. Mexanuyeckue siBJICHHSI
1.1 | CnocoOs1 onucanust 3 I'paduueckas unHTepnperanus yckopeHus, | Pemenme rpaduyeckumx 3agay  BBICOKOIO,
MEXaHUYECKOTO CKOPOCTH, NPONJIECHHOIO0 NMYyTH W MEpeMe- | OJIMMIHNAJHOTO YPOBHEM CIOKHOCTH Ha pPaBHO-
JBHKEHHSL. HIEHUsT 7 [OPSAMOJIMHEHHOrO0  PaBHO- | YCKOPEHHOE ABHKEHUE
PaBHOycKkOpeHHOE YCKOPEHHOTO JIBHUXKEHUSI.
IPSIMOJIMHENHOE OnpeneneHue NPOMACHHOIO IIyTH U YCKO-
JBU)KEHHUE peHuss IBIDKGHHsT Teina 1o Tpaduxy
3aBUCUMOCTU CKOPOCTH PAaBHOYCKOPEHHOI'O
MPSIMOJIMHEHHOTO JIBUKEHUS Tena
OT BPEMEHU
1.2 | JIBwxeHue Tena 4 Junamuka u KHHEMaTHKa tena, | [IpoBegeHne IKcnepuMeHTa:
110 HAKJIOHHOM JBUKYIIETOCs BBEPX U BHU3 10 HAKIOHHOM | e OrmpejielieHHe YCKOPEHHUS Tejla IpPH pPaBHO-
TJIOCKOCTH MJIOCKOCTH YCKOPEHHOM  JIBUKEHMM 10  HAKJIOHHOM
IJIOCKOCTH.
e lccinenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHH
IIpU PaBHOYCKOPEHHOM JABH)KEHUHM O€3 Haudallb-
HOM CKOPOCTH.
Pemenue  kayecTBEHHBIX M PacyeTHBIX
3a/1a4 BBICOKOTO M OJIMMITUAJHOTO YPOBHEH CIOXK-
HOCTH Ha JBM)KEHHUE MO HAKJIOHHOM MJIOCKOCTH
1.3 | JIBwmxenune Tena, 3 JluHaMuKa ¥ KHHEMaTHKa Tena, OpomeHHoro | IlpoBeaeHne KCIepUMEHTA:
OpoLIEHHOTrO noJ yrjioM K rOpu30oHTY e lccnenoBanve ABMKEHHS Tella, OpOIIEHHOTO
MO/ YTJIOM K TOPU30HTY MOJ] YTJIOM K TOPU30HTY.
Pemenne pac4eTHbIX 3aga4 BBICOKOTO,
OJIMMIINA/IHOTO YPOBHEH CIIOKHOCTH
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14 | JBmwxeHue 2 JIuneliHasg CKOpOCTb, YIVIOBast CKOpOCTh, | IIpoBeaeHne 3KCIEepUMEHTA:
10 OKPYIKHOCTH nepuon u qacToTa obpamienus | o M3mepeHue Meproa U 9aCTOTHI OOpalIeHus Tea
MpU PAaBHOMEPHOM JABWKEHUU IO OKPYXK- 10 OKPY>KHOCTH.
HOCTH. LIEHTPOCTpEMHUTENBHOE YCKOPEHHE. | PemieHHe KaveCTBEHHBLIX M pacyeTHBIX 3aJay4
[TonsiTe 0 TaHT€HUMAIBHOM YCKOPEHHUU
1.6 | 3axon bepnynnu 5 [TonbpeMHas cuna Kpblila camoJieTa IIpoBenenne 3KcnepuMeHTa:
e OnBITH, IEMOHCTPUPYIOIINE JCHCTBUE 3aKOHA
bepnymiu, u ux oObpscHeHHeE.
I'pynmoBbie MpoeKTHI 0 TEMaM:
— UCTOpUS Pa3BUTHUS OTCYECTBEHHOM I'pakaaH-
CKOH1 aBHalINM,
— CyJa Ha [TIOJBOJHBIX KPBUIbSX;
— aHTHUKpPBUIO HA CKOPOCTHBIX aBTOMOOHIISX
1.7 | 3akoHbI cOXpaHEeHUs 3 Yopyrue u Heynpyrue CronkHoBeHus. | [IpoBeneHue IKCIepuMeHTA:
3aKOH  COXpaHEHHUsl HMIyJbca. 3aKkoH | e M3MepeHWe  KHHETHYECKOW  DHEPrUM  Teja
COXpaHEHUs]  MEXaHWYECKOW  HDHEPrumu. 0 JUTMHE TOPMO3HOTO My TH.
KoncepBaruBuble  cunbl.  OOocHOBaHuE | Pemenue PaCYETHBIX 3ana4 BBICOKOTO,
MPUMEHUMOCTH 3aKOHOB COXPaHEHHUs OJIMMITMAHOTO YPOBHEN CIIO0KHOCTH
Hroro o pasneny 20

Paznen 2. Mexannyeckue KoJie0OaHUA U BOJHBI

2.1

MexaHnyecKue BOJIHBI

4

CelicMHYEeCKHE BOJIHEL.
3BYK, HH]PpPa3BYyK U YIBTPA3BYK

IIpoBenenne ucciaea0BaHUIM.
e AHanu3 JaHHBIX O PErUCTPALIMU 3EMIIETPSACEHUN
Y B3PBIBOB C TTIOMOIIBIO CECMUYECKUX BOJIH.
e DKCHEpPUMEHTAIbHOE  ONpEJEICHUE  TPaHUIL
YaCTOThI CJIBIIIUMBIX 3BYKOBBIX KOJIEOAHUMN.
I'pynmoBbie MPOEKTHI 10 TEMaM:
— UCIOJb30BaHMeE 3ByKa (YJIbTpa3ByKa) B TEXHU-
Ke (9X0JIoKalMs, yAbTPa3ByK B METULIMHE U JIP.);
— 3BYKHU B [IpUPOAE

Htoro no pazneny
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Pa3znen 3. DiekTpoMarHuTHoe

moJje U 3JCKTPOMArHUTHBIC BOJIHbI

3.1 | Hkaima 3 [TonydyeHne  3JIEKTPOMArHUTHBIX BoJH | ['pynnoBbie MpoOeKTHI IO TEMaM:
3JIEKTPOMAarHUTHBIX pa3HBIX YacTOT — TPOSIBICHUS DJIEKTPOMATHUTHOTO HW3IIy4YEHUS
BOJIH B IIPUPOJE;
— TPUMEHEHHE DJIEKTPOMAarHUTHOTO W3IyUYeHUs
B TEXHUKE
Uroro no pazgeny 3
Pa3ges 4. CBeToBLI€C SIBJICHUSA
4.1 | JIunazel 4 @opmyna ToHkoM suH3BL Iloctpoenue | [IpoBeaeHHe IKCEPpUMeEHTA:
n3o0paxeHuii, cGOpMUPOBAHHBIX TOHKOH | e OmpenencHue ¢dbokxycHOTO paccTosiHus
JIMH30M Y ONITUYECKOU CUJIBI COOMpAIOIIeH JTUH3HI.
JKCHepUMEeHTATIbHOEe UCCIeJ0BAHNEe 3aBUCUMOC-
TH CBOWCTB HW300paXCHUW B TOHKOW JIUH3E
OT PacCTOSTHUSI MEKIY JIMH30M U UCTOYHUKOM CBETa.
JKCNepUMEHTAIBLHOE HCCJIeIOBaHUEe M3MCHEHUS
ONTHUYECKOM CHJIBI IPH CI0KEHUN TOHKHUX JIMH3.
Pemienue 3agay  BBICOKOTO,  OJMMIIMAIHOTO
YPOBHEH CIIO)KHOCTH Ha IOCTPOEHHUE B JIMH3aX
1 GOpMYITy TOHKOU JTUH3BI
4.2 | Paznoxxenue 6e1oro 2 Koaddunuentsl oTpaxkeHus, noryoienus, | liposeaenune " 00BsICHEHHE ONBITOB
CBETa B CIIEKTP MPONyCKaHUsA  JIy4edl  pa3HOro  IIBETa | MO BOCHPHUITHIO IBETa TMPEIAMETOB TIPU HX
Ha pa3HbIX BEMIECTBAX HaOJIOEHNH Yepe3 IBETOBbIC (QHIIBTPHI (IIBETHHIC
OYKH).
Pemienne kavyecTBEHHBIX 3a1a4
4.3 | BomHOBEIE CBOWCTBA 1 Hntepdepennus u nudpakuus 3ByKOBbIX | IIpoBenenme IKCIepuMeHTA:
CBCTa BoiH.  MHTepdepenuus u  audpakuus | e HaOmIOACHHE SIBJICHUI nHTepdepeHIn
CBETOBBIX BOJIH u qudpakaum cBeta
Hroro no pazneny 7
OBLIEE KOJIMYECTBO 34
YACOB I10 IPOI'PAMME

24






	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	Общая характеристика курса
	Актуальность курса
	Цель и задачи курса
	Место курса в образовательном процессе

	СОДЕРЖАНИЕ ОБУЧЕНИЯ
	8 КЛАСС
	Раздел 1. Тепловые явления
	Раздел 2. Электрические и магнитные явления

	9 КЛАСС
	Раздел 1. Механические явления
	Раздел 2. Механические колебания и волны
	Раздел 3. Электромагнитное поле и электромагнитные волны
	Раздел 4. Световые явления

	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ КУРСА ВНЕУРОЧНОЙ ДЕЯТЕЛЬНОСТИ «ТРУДНЫЕ ВОПРОСЫ ФИЗИКИ»
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Познавательные универсальные учебные действия:
	Коммуникативные универсальные учебные действия
	Регулятивные универсальные учебные действия

	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ:
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ
	8 КЛАСС (1)
	9 КЛАСС (1)

